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oxazoline ligand. Specifically, the electronic difference between pyridine and oxazoline donor groups provides the basis for the preferred amidate-alkene coordination geometry, and the resulting structure enables the chirality of the oxazolinyl fragment to dictate the stereochemical course of the reaction. Further work investigating the β-hydride elimination step and the product isomerism observed are currently underway. Most of the catalytic aerobic oxidation reactions were performed using a custom reaction apparatus that enabled several reactions to be performed simultaneously under a constant pressure of O 2 (approx 1 atm) with controlled temperature and orbital agitation. A control experiment (see below) demonstrated that similar results can be obtained using a standard round-bottom flask equipped with a stir bar and a balloon of O 2 .
Procedure for reactions performed in a custom parallel reactor:
Pd(TFA) 2 , (8.3 mg, 0.025 mmol, 0.05 equiv), and powdered 3Å molcular sieves (133 mg, 267 mg/mmol substrate) were combined in a 30 mL glass reaction vessel (note: the powdered 3Å molcular sieves were stored on the benchtop; glovebox storage was not required to achieve the beneficial effect 9 ). The headspace was purged with O 2 for 10 min, after which a solution of the sulfonamide starting material (127 mg, 0.5 mmol, 1 equiv) and ligand 3 (8.9 mg, 0.038 mmol, 0.075 equiv) in toluene (5 mL, 0.1M) was added via syringe. The solution was shaken vigorously at room temperature for 24 h or for a time determined by TLC monitoring of the reaction progress. After 24 h, the O 2 was purged from the vessel, silica gel (~0.5 g) was added, and the solvent removed at reduced pressure. The mixture was then loaded directly onto a silica gel column for purification by flash chromatography, yielding 86 mg of the product as a white solid (68% yield). Alternatively, reactions were performed in 10 mL reaction vessels with 0.075 mmol of substrate per reaction vessel. Upon reaction completion, the reaction mixtures were combined and purified as described above.
Procedure for a reaction performed in a round-bottom flask:
NHTs Ts N Pd(TFA) 2 (5 mol%) 3 (7. Pd(TFA) 2 (8.3 mg, 0.025 mmol, 0.05 equiv) and 133 mg 3Å M.S. were weighed into a 100 ml 3-neck round-bottom flask equipped with a stir bar, a reflux condenser and three rubber septa. The apparatus was purged for several minutes with a flow of O 2 via a needle and then a balloon of O 2 was attached to the top of the reflux condenser. A solution of ligand (8.9 mg, 0.0375 mmol, 0.075 equiv) in 2 ml of toluene was added via syringe and allowed to stir for 15 minutes. A solution of substrate (164.7 mg, 0.5 mmol, 1 equiv) in 3 ml of toluene was added via syringe and the mixture was allowed to stir for 24 h at room S6 temperature (22 °C). The yellow reaction mixture was transferred to a round bottom flask, adsorbed onto basic alumina, and then purified over basic alumina using a Combiflash purification system, with hexanes / ethyl acetate as the eluting solvent (153 mg, 93 % yield, 90 % ee). Characterization data matched previous literature report. 
OH
Pyridine oxazoline ligands were synthesized by a modified two-step procedure. 10 To an oven-dried round bottom flask was added 6-methyl picolinic acid (700 mg, 5.1 mmol, 1 equiv). After placing the flask under an atmosphere of N 2 , dry CH 2 Cl 2 (50 mL), and the flask was submerged in a brine ice bath. Nmethyl morpholine (842 µL, 7.656 mmol, 1.5 equiv) was then added dropwise via syringe and the solution stirred for 15 min. Isobutylchloroformate (768 µL, 5.8 mmol, 1.15 equiv) was added dropwise via syringe and the solution stirred an additional 30 min, at which point a solution of (S)-phenyl glycinol (840 mg, 6.1 mmol, 1.2 equiv), N-methyl morpholine (645 µL, 5.9 mmol, 1.15 equiv), and CH 2 Cl 2 (10 mL) were added dropwise via cannula, followed by rinsing the flask with additional CH 2 Cl 2 (2 mL). The mixture was stirred for an additional hour at reduced temperature, then removed from the brine ice bath and stirred for 15 hours at room temperature, during which time the solution turned orange. A dry 2-neck round bottom flask equipped with a reflux condenser was charged with the amide (1.18 g, 4.6 mmol, 1 equiv) and placed under an N 2 atmosphere. Anhydrous 1,2-dichloroethane (45 mL) was added via cannula. Under positive N 2 pressure, a rubber septum was quickly removed and 4-dimethylaminopyridine (56 mg, 0.46 mmol, 0.1 equiv) and p-toluenesulfonyl chloride (1.31 g, 6.9 mmol, 1.5 equiv) were added. The septum was replaced and triethylamine (2.56 mL, 18.4 mmol, 4 equiv) was added via syringe. The solution was then stirred for 3 hours at room temperature, then submerged in a pre-heated oil bath and refluxed for 15 hours, during which time the mixture turned dark red. After allowing the mixture to cool to room temperature, CH 2 Cl 2 was added, and the organic layer was washed with saturated NaHCO 3 (aq), H 2 O, then brine, and dried over MgSO 4 . Removal of the solvent at reduced S7 pressure provided a dark red oil, which was purified using basic Al 2 O 3 on a CombiFlash purification system (elution solvent: Hexanes/EtOAc) to provide pyridyl oxazoline 3 as a colorless oil (929 mg, 89% yield To a dry single-neck round-bottom flask under a N 2 atmosphere was added dry diethyl ether (35 mL), the alcohol (1.02 g, 5.83 mmol, 1 equiv) and triethyl amine (2.44 mL, 17.5 mmol, 3 equiv). The vial containing the alcohol was then washed with diethyl ether (15 mL total) and the solution transferred to the reaction flask (containing a total of 50 mL of ether). While stirring, methanesulfonyl chloride (MsCl, 0.68 mL, 8.74 mmol, 1.5 equiv) was added slowly via syringe at room temperature. The reaction was allowed to proceed overnight under N 2 at room temperature. Upon completion, the reaction mixture was clear with a yellow gum/film along the bottom of the flask. The organic layer was extracted with dichloromethane (3 times). The combined organic layers were washed with brine and dried over MgSO 4 . The solvent was removed to afford a yellow/orange oil which was immediately carried through to the next reaction.
N 3 Ph
To the single-neck round-bottom flask containing the oil above was added anhydrous DMF (50 mL) under a N 2 atmosphere. Under a positive pressure of N 2 the septum was briefly removed to add NaN 3 (871 mg, 13.4 mmol, 2.3 equiv) in one portion. The reaction mixture was heated to 45 °C and allowed to proceed overnight (~20 hrs). The reaction flask was then placed in an ice bath to cool. Once cool, 100 mL of deionized water was slowly added to the stirring mixture. The organic layer was extracted with diethyl ether (3 times). The combined organic layers were then extracted once each with water and brine in order to remove as much DMF from the product as possible. The organic layers were then dried over MgSO 4 and concentrated via rotovap to approximately one-third of its original volume. Caution should be observed when concentrating the solution as azides are known explosives. The concentrated solution was then immediately carried on to the next step. 
Ph
To a dry three-necked round-bottom flask, a single LiAlH 4 pellet (500 mg, 13.1 mmol, 2.26 equiv) was added and then placed under a N 2 atmosphere. The flask was placed on ice and allowed to cool. Once cool, dry diethyl ether (75 mL) was added to the flask and allowed to stir for 10 min. Afterwards, the solution containing the azide described above was cannula transferred into the reaction flask. The roundbottom that had contained the azide was washed with dry diethyl ether (3 times, 12 mL total) and the solution transferred to the reaction flask. The reaction was stirred on ice for 30 min and then removed to room temperature. As the reaction progressed, the pellet began to slowly break apart, taking overnight to reach a uniformly dispersed suspension. Upon completion, the reaction flask was placed onto ice and allowed to cool. While stirring, the cool reaction was quenched by the slow addition of water (1 mL), 15% NaOH (1 mL) and water (5 mL). The crude reaction was filtered over a fritted Buchner funnel, washed with diethyl ether and dried over MgSO 4 . The solvent of the resulting solution was removed to afford a crude yellow oil (1.19 g). The oil was partitioned into five equal mass vials to be carried onto other reactions. To a dry one-necked round-bottom, dry dichloromethane (5 mL), triethyl amine (318 µL, 2.28 mmol, 2 equiv) and N,N-dimethylsulfamoyl chloride (147.1 µL, 1.36 mmol, 1.2 equiv) were added under a N 2 atmosphere. A concentrated solution of free amine from the vial described above (assumed ~200 mg amine, 1.14 mmol) in dry dichloromethane (1 mL) was added to the reaction flask. The vial containing the amine was washed with dry dichloromethane (3 times, 3 mL total) and then transferred to the reaction flask. The reaction was stirred at room temperature overnight under N 2 . The reaction was quenched upon the addition of water (30 mL). The organic layer was extracted with diethyl ether (3 times). The combined organic layers were extracted with brine and dried over MgSO 4 . The solvent was removed to afford the crude product which was purified twice by silica gel chromatography (Combiflash using hexanes/ethyl acetate; TLC conditions -3:1 hexanes:EtOAc, R f = 0.25). The product was isolated as a clear oil (200 mg, 49% yield over 4 steps based on one-fifth of the alcohol used at the beginning 9, 129.4, 129.3, 128.6, 128.4, 126.1, 43.4, 38.1, 33.5, 29.9, 24.5 To a dry one-necked round-bottom, dry dichloromethane (5 mL), triethyl amine (318 µL, 2.28 mmol, 2 equiv) and 4-nitrobenzenesulfonyl chloride (303.5 mg, 1.36 mmol, 1.2 equiv) were added under a N 2 atmosphere. A concentrated solution of free amine from the vial described above (assumed ~200 mg amine, 1.14 mmol) in dry dichloromethane (1 mL) was added to the reaction flask. The vial containing the amine was washed with dry dichloromethane (3 times, 3 mL total) and then transferred to the reaction flask. The reaction was stirred at room temperature overnight under N 2 . The reaction was quenched upon the addition of water (30 mL). The organic layer was extracted with diethyl ether (3 times). The combined organic layers were extracted with brine and dried over MgSO 4 . The solvent was removed to afford the crude product which was purified twice by silica gel chromatography (Combiflash using hexanes/ethyl acetate; TLC conditions -3:1 hexanes:EtOAc, R f = 0.28). The product was isolated as a clear oil that crystallized over time (110 mg, 27% yield over 4 steps based on one-fifth of the alcohol used at the beginning). 4, 148.3, 142.9, 132.0, 131.1, 130.9, 130.6, 130.5, 128.4, 126.8, 79.6, 79.4, 79.1, 45.3, 35.7, 31.9, 26.5 A dry 100 ml round-bottom flask was charged with a stir bar, 44 ml dry THF and diisopylamine (1.62 ml, 16 mmol, 2.16 equiv). The reaction flask was cooled to -78 °C under an atmosphere of N 2 . n-Butyllithium (10.4 ml of 1.5 M solution in hexanes, 15.6 mmol, 2.11 equiv) was added via syringe and allowed to stir for 40 minutes. Isobutyronitrile (0.66 ml, 7.4 mmol, 1 equiv) was added via syringe slowly and allowed to stir for 30 minutes. Freshly prepared cis-crotyl bromide as a concentrated solution in ether was added slowly via syringe (1 g, 7.4 mmol, 1 equiv) and the reaction mixture was allowed to slowly warm to room temperature overnight. After 12 h, the reaction mixture was poured over water, extracted 3x with ether, and the combined organics were washed 2x with brine, dried over MgSO 4 , and gently concentrated to a yellow solution in ether. The solution was used immediately in the following step without purification.
Me Me Me NHTs
A dry 2-neck 50 ml round-bottom flask was charged with LiAlH 4 (431 mg, 11.4 mmol, 1.5 equiv), a stir bar, and equipped with a reflux condenser. The apparatus was evacuated and back-filled with N 2 . 10 ml of dry ether was added via syringe. The solution of the nitrile (7.4 mmol, 1 equiv) described above was added via syringe slowly. The mixture was heated to reflux for 3 h, at which point thin-layer chromatography indicated complete consumption of the starting material. The mixture was cooled to 0 °C and quenched with 10 ml of 5:1 THF:H 2 O, then 10 ml 2M NaOH. The solids were removed by filtration through celite and the filtrate was washed with brine, dried over MgSO 4 and concentrated. The crude product was immediately carried onto the next step without purification. A 250 ml round-bottom flask was charged with a stir bar, 70 ml CH 2 Cl 2 , and triethylamine (2 ml, 14.1 mmol, 1.9 equiv). The reaction mixture was cooled to 0 °C in an ice bath. The freshly prepared amine described above was added in a concentrated solution of dichloromethane, followed by p-toluenesulfonyl chloride (1.613 g, 8.46 mmol, 1.14 equiv) in one portion. The mixture was allowed to warm to room temperature slowly overnight. The yellow solution was washed with 2M HCl 2x, then with saturated NaHCO 3 solution, and then brine. The organic layer was dried over MgSO 4 , concentrated, and purified on silica using a combiflash purification system with hexanes / ethyl acetate as the eluting solvent. Further purification on silica using a toluene / acetone solvent system (30:1) provided the desired substrate as a clear oil, which crystallized over time (1.242 g, 60% yield over three steps). 5, 137.2, 129.9, 127.3, 126.7, 125.9, 53.3, 36.7, 35.0, 25.0, 21.7 To a dry 3-neck round bottom flask under a N 2 atmosphere was added dimethyl malonate (423 µL, 2.8 mmol, 1 equiv) and dry THF (10 mL). The solution was cooled to 0 °C. Under positive nitrogen pressure, a septum was quickly removed and NaH (60% dispersion in mineral oil, 333 mg, 8.3 mmol, 3 equiv) was added, and the septum was replaced. The solution as removed from the ice bath and stirred at room temperature for 2 hours, at which point a solution of (Z)-crotyl bromide 13 (468 µL, 6.9 mmol, 2.5 eqiuv) in dry THF (2 mL) was added dropwise via syringe. The mixture was submerged in a preheated oil bath and refluxed overnight. After cooling to room temperature, the reaction was quenched by careful, dropwise addition of sat. NH 4 Cl (aq). The organic layer was extracted with EtOAc (3 times). The combined organics were washed with brine and dried over MgSO 4 . Removal of the solvent at reduced pressure provided 662 mg of the desired product as a colorless oil (89% yield).
1 H NMR (300 MHz, CDCl 3 ) δ 1.24 (t, J = 7.1 Hz, 6H), δ 1.61 (d, J = 6.7 Hz, 6H), 
S12 CO 2 Et
The diene malonate synthesized in the previous step (662 mg, 2.5 mmol, 1 equiv) was dissolved in DMSO (5 mL), followed by addition of LiCl (324 mg, 7.7 mmol, 3.1 equiv). The mixture was placed into a preheated 195 °C oil bath and refluxed for 15 hours (monitor by TLC). After cooling to room temperature, H 2 O was added, and the solution was extracted by CH 2 Cl 2 (3 times). The combined organics were then washed subsequently with H 2 O and brine. After drying over MgSO 4 , removing the solvent at reduced pressure, and purifying by silica gel chromatography (elution solvent -hexanes:EtOAc 6:1, TLC visualization by KMNO 4 stain), 320 mg of a colorless oil was obtained (71% yield).
1 H NMR (300 MHz, CDCl 3 ) δ 1.26 (d, J = 7.1 Hz, 6H), δ 1.61 (d, J = 6.7 Hz, 6H), δ 2.21 -2.43 (m, 5H), δ 4.12 (q, J = 7.1 Hz, 2H), δ 5.31 -5.39 (m, 2H), δ 5.47 -5.59 (m, 2H).
NHTs
A suspension of LiAlH 4 (120 mg, 3.1 mmol, 1.75 equiv) in dry Et 2 O (4 mL) was cooled to 0 °C, followed by dropwise syringe addition of the ester synthesized in the previous step (320 mg, 1.76 mmol, 1 equiv) in Et 2 O (2 mL). After stirring for 12 hours at 0 °C, the reaction was carefully quenched by subsequent addition of H 2 O (120 µL), 10% aq. NaOH (120 µL), and H 2 O (360 µL). MgSO 4 was then added to the solution, which was filtered through a pad of NaSO 4 after 30 min of stirring. The solvent was carefully removed at reduced pressure. The alcohol was then transformed to the desired sulfonamide by a known two step process.
12 Following column chromatography (elution solvent -hexanes:EtOAc = 4:1), this three step process provided 450 mg of the sulfonamide as a colorless oil (83% yield for 3 steps).
1 H NMR (300 MHz, CDCl 3 ) δ 1.55 (ddd, J = 6.8, 1.1, 0.8 Hz, 6H), δ 2.01 (apparent triplet, J = 6.9 Hz, 4H), δ 2.43 (s, 3H), δ 2.86 (t, J = 6.3 Hz, 2H), The N-tert-butanesulfinyl aldimine was prepared following the protocol developed by Ellman and coworkers.
14 An oven-dried round bottom flask under an atmosphere of N 2 was charged with (Z)-4-hexenal 15 (3.26 g, 33.3 mmol, 1.1 equiv), (R)-tertbutanesulfinamide (3.67 g, 30.3 mmol, 1 equiv) and THF (100 mL). Ti(OEt) 4 (14.57 mL, 69.6 mmol, 2.3 equiv) was added via syringe, and the solution allowed to stir at room temperature overnight. The solution was then poored into an erlenmeyer flask containing a rapidly stirring solution of brine. After rapidly stirring, the mixture was filtered over a pad of celite (the large colorless clump that formed while stirring was broken apart with a spatula). The filter S13 cake was washed with EtOAc. The filtrate was transferred to a separatory funnel, the EtOAc layer separated, and the solution extracted again with EtOAc. The organic fractions were combined, dried with MgSO 4 , and the solvent removed at reduced pressure to provide 4.21 g of the sulfinyl imine as a light orange oil (69% yield), which was used without further purification in the following step. 
NHTs Me
An oven-dried round bottom flask under an atmosphere of N 2 was charged with the sulfinamide (469 mg, 2.16 mmol, 1 equiv) and anhydrous MeOH (10 mL). HCl (2.0M in Et 2 O, 5.40 mL, 10.79 mmol, 5 equiv) was then added via syringe. The solution was stirred at room temperature for 1.5 hours, followed by removal of the solvent at reduced pressure. The crude material was put under an atmosphere of N 2 , followed by addition of dry CH 2 Cl 2 (7.5 mL). The flask was cooled to 0 °C and Et 3 N (902 µL, 6.47 mmol, 3 equiv) was added via syringe, at which point the mixture turned yellow. The septum was quickly removed and p-toluene sulfonyl chloride (430 mg, 2.27 mmol, 1.05 equiv) was added. The flask was removed from the ice bath and stirred at room temperature overnight, during which time a white precipitate formed. The reaction was quenched with NH 4 Cl (aq) and extracted with CH 2 Cl 2 (3 times). The combined organic material was washed with NH 4 Cl (aq) and brine, dried over MgSO 4 , filtered, and the solvent removed at reduced pressure. The resulting oil was adsorbed onto silica gel and purified using a CombiFlash purification system to give 530 mg of a colorless oil (92% yield for 2 steps).
1 H NMR (300 MHz, CDCl 3 ) δ 1.03 (d, J = 6.5 Hz, 3H), δ 1.41 (q, 2H), δ 1.54 (dq, J = 6.7, 0. LiCl (1.05 g, 24.9 mmol, 6.5 equiv) was dried by pulling vacuum on an round bottom flask while submerged in a 150 °C oil bath for 15 hours (CAUTION! Use a blast shield and carefully inspect round bottom flask for any cracks). To the LiCl was added THF (5 mL) and diisopropylamine (1.21 mL, 8.57 mmol, 2.24 equiv). The mixture was cooled to -78 °C, followed by dropwise addition of n-butyllithium (2.5 M solution in hexanes, 3.21 mL, 8.04 mmol, 2.1 equiv). The solution was stirred for 5 min, warmed to 0 °C for 5 min, then cooled back to -78 °C for 20 min. A 0 °C solution of the amide (1.0 g, 3.83 mmol, 1 equiv) in THF (5 mL) was then added slowly via cannula. The solution was stirred at -78 °C for 1 hour, 0 °C for 15 min, and room temperature for 5 min. The mixture was cooled back to 0 °C and MeI (357 µL, 5.74 mmol, 1.5 equiv) was added dropwise via syringe. The solution was stirred at 0 °C for 1 hour, then quenched with aqueous NH 4 Cl. The solution was extracted with Et 2 O (3 times), the combined organics washed with H 2 O, then brine. The organic solution was then dried with MgSO 4 and the solvent removed at reduced pressure, providing 1.05 g of a light yellow oil, which was of sufficient purity to use in the following step (99% crude yield). If desired, the product could be further purified by silica gel column S15 chromatography (elution solvent -hexanes:EtOAc from 1:1.5 to 1:2, R f = 0.37 at hexanes:EtOAc = 1:2) to provide the desired product as a colorless oil. 
OH Me
To an oven-dried round-bottom flask under a nitrogen atmosphere was added THF (10 mL) and diisopropylamine (1.64 mL, 11.59 mmol, 4.2 equiv). The mixture was cooled to -78 °C, followed by dropwise addition of n-butyllithium (2.5 M solution in hexanes, 4.31 mL, 19.76 mmol, 3.9 equiv). The solution was stirred for 15 min at -78 °C, then placed in a 0 °C ice bath for 25 min. The rubber septum was removed, ammonia borane complex was added in one portion, and the septum was quickly replaced. This mixture was at 0 °C for 20 min, then removed from the ice bath and stirred another 20 min. At this point, the amide (760 mg, 2.76 mmol, 1 equiv) in THF (6 mL) was added dropwise via cannula and the solution was allowed to stir at room temperature overnight. The solution was then cooled to 0 °C, and the reaction quenched very carefully with 1M HCl. Additional H 2 O was then added, and the solution was extracted with minimal amounts of Et 2 O (3 times). The combined organics were dried over MgSO 4 , and the solvent removed by short path distillation with a 50 mm vigreux column. The product was obtained as a solution in THF and used without further isolation. 1 H NMR (300 MHz, CDCl 3 ) δ 0.93 (d, J = 6.7 Hz, 3H), δ 1.26 (bs, 1H), δ 1.60 -1.75 (m, 4H), δ 1.88 -2.19 (m, 2H), δ 3.42 -3.74 (m, 2H), δ 5.38 -5.59 (m, 2H).
NHTs Me
Following the mesylation/p-toluene sulfonamide two step procedure described previously, the desired product was obtained in 57% yield (3 steps); coloress oil (elution solvent -hexanes:EtOAc = 4:1 
OTs

TBSO
The alcohol 17 (1.5 g, 5.55 mmol, 1 equiv) was dissolved in dry DMF (10 mL), followed by addition of imidazole (756 mg, 11.1 mmol, 2 equiv), then t-butyldimethylsilyl chloride (1.09 g, 7.22 mmol, 1.3 equiv). The solution was stirred overnight at room temperature. 
NHTs TBSO
The tosyl ether synthesized in the previous step (1.031 g, 2.68 mmol, 1 equiv) was dissolved in dry DMF (30 mL), followed by addition of p-toluenesulfonamide (1.8 g, 8.04 mmol, 3 equiv) and NaOH (161 mg, 4.02 mmol, 1.5 equiv). The solution was submerged in a pre-heated 65 °C oil bath, and the reaction progress was monitored by TLC. After stirring overnight, the solution was allowed to cool to room temperature, followed by addition of saturated NH 4 Cl and Et 2 O. The solution was extracted with Et 2 O (3 times) and washed with saturated NH 4 Cl (2 x). The combined organic fractions were then dried over MgSO 4 and the solvent removed at reduced pressure. The oily residue was further purified on a CombiFlash purification system (elution solvent hexanes/EtOAc) to provide 750 mg (73% yield) of the desired product as a colorless oil. An oven-dried 3-neck round bottom flask was charged with KOtBu (790 mg, 7.05 mmol, 2 equiv) and put under a N 2 atmosphere. Dry THF (15 mL) was then added and the solution cooled to 0 °C. While under positive N 2 pressure, a septum was quickly removed and ethyl triphenylphosphonium bromide (2.75 g, 7.40 mmol, 2.1 equiv) was added in one portion. The suspension was then removed from the ice bath and stirred at room temperature for 45 min. After cooling back to 0 °C, a solution of the aldehyde 18 (1.2 0 g, 3.52 mmol, 1 equiv) in dry THF (6 mL) was added slowly via cannula to the flask. The solution was removed from the ice bath and stirred overnight, at which point the reaction was quenched with H 2 O and extracted with hexanes (3 times). The combined organic layers were then washed with brine and dried over MgSo 4 , followed by filtration and removal of the solvent at reduced pressure. To remove triphenylphosphine byproducts, the material was suspended in hexanes and filtered over celite, washing four times with additional hexanes. The oily residue was further purified on a CombiFlash purification system (elution solvent pure hexanes) to provide 984 mg (79% yield) of the desired product as a colorless oil. 
S17
OH Me
The silyl protected substrate (900 mg, 2.55 mmol, 1 equiv) was dissolved in dry THF (25) and cooled to 0 °C. TBAF (1M solution in THF, 7.66 mL, 7.66 mmol, 3 equiv) was then added dropwise via syringe and the solution stirred at room temperature overnight. The reaction was quenched by slow addition of H 2 O, then extracted 3 times with minimal amounts of Et 2 O. After washing with brine, the organic layer was dried over MgSO 4 , and the ether removed by short path distillation with a 50 mm vigreux column. The solution was used without further isolation in the following step. 1 H NMR (300 MHz, CDCl 3 ) δ 0.97 (d, J = 6.6 Hz, 3H), δ 1.63 (dd, J = 6.7, 1.7 Hz, 3H), δ 1.40 -1.58 (m, 2H), δ 2.57 -2.72 (m, 1H), δ 3.61 (apparent q, J = 6.2 Hz, 2H), δ 5.14 -5.22 (m, 1H), δ 5.43 (dqd, J = 10.8, 6.9, 0.5 Hz, 1H) 
Determination of Absolute Configuration.
Pyrrolidine products were oxidized to provide tosyl proline. 19 Comparison with the HPLC spectra of authentic samples of (R)-tosyl proline and (S)-tosyl proline was then used to determine absolute configuration. The pyrrolidine (28 mg, 0.11 mmol, 1 equiv) was dissolved in CCl 4 (0.25 mL), deionized H 2 O (0.35 mL) and NaIO 4 (113 mg, 0.53 mmol, 5 equiv) was added. The mixture was stirred rapidly, followed by addition of a solution of RuCl 3 •3H 2 O (1.1 mg, 5.3 μmol, 0.05 equiv) in CH 3 CN (0.25 mL). The mixture was allowed to continue stirring overnight, then CH 2 Cl 2 and H 2 O was added, followed by extraction with CH 2 Cl 2 (3 times). The combined organics were dried over MgSO 4 , filtered, and the solvent removed at reduced pressure. The crude mixture was used for HPLC analysis without further purification. 4, 140.0, 135.6, 129.7, 127.8, 115.4, 62.7, 61.7, 47.7, 37.7, 26.7, 26.3, 21.7 4, 140.0, 135.6, 129.7, 127.8, 115.4, 62.7, 61.7, 47.7, 37.7, 26.7, 26.3, 21.7 0, 145.4, 136.1, 132.0, 128.8, 128.7, 128.2, 126.5, 124.3, 62.4, 48.8, 33.2, 24.3 
NOE Correlations.
NOE correlations were used to determine the relative stereochemistry of the following compounds. Subsequent assignments were made by analogy. Table S2 . Compiled electronic energies (E gas ), zero-point correction and solvation-corrected Gibbs free energies (G sol,298K ) in kcal/mol including the three lowest frequencies for the alkene-insertion step of all possible geometric rearrangements of the substrate. Table S4 . Compiled electronic energies (E gas ), zero-point correction and solvation-corrected Gibbs free energies (G sol,298K ) in kcal/mol including the three lowest frequencies for the reaction path of the minor enantiomer pathway. 
